Adaptation of muscle glucose transport with caloric restriction in adult, middle-aged, and old rats.
The effects of prolonged caloric restriction (60% of ad libitum intake initiated at 14 wk of age) on glucose transport activity in isolated epitrochlearis muscles were studied in female Fischer 344 rats aged 8, 18, and 23 mo. Basal 3-O-methylglucose transport (3-MG) rate (without insulin) was not significantly altered by caloric restriction. With a submaximally effective insulin concentration (75 microU/ml), 3-MG transport was enhanced in the caloric-restricted groups by 59, 59, and 105% at 8, 18, and 23 mo of age, respectively. With a maximally effective insulin concentration (20,000 microU/ml), 3-MG transport was increased after caloric restriction, despite no change in muscle GLUT4 glucose transporter protein content. These results indicate that chronic caloric restriction enhances insulin stimulation of the glucose transport system independent of changes in basal glucose transport or muscle GLUT4 levels, and insulin-stimulated glucose transport is enhanced in rats with chronic caloric restriction at least until 23 mo of age.